, riwayat mendengkur dalam keluarga (OR = 4, 92, 95% CI=1, 31, p=0,002) dan lama tidur <7 jam dalam 24 jam (OR=5, 14, 95% CI=1, 23, p=0,015 
Methods:
A cross-sectional study was done in 103 taxi drivers in Jakarta from November 2011-September 2013, by systematic random sampling from 10 taxi stations. Inclusion criteria were taxi drivers with body mass index (BMI) which 23-29.9 and mild or moderate OSA. Portable polysomnography (PSG) test was used to diagnose OSA. Parametric and nonparametric test were used in bivariate analysis. Logistic regression multivariable was used to final evaluate risk factors of OSA.
Results: There were 54 (52.4%) of 103 drivers with OSA and 49 (47.6%) without OSA. Clinical symptoms found significantly (p<0.05) were snoring, unrefreshing sleep, occasional sleep while driving, and headache or nausea on waking up in the morning. Risk factors for OSA were increased BMI (OR=0.60, 95% CI=0.45-0.79, p=0.001), snoring history in the family (OR=4.92, 95% CI=1.82-13.31, p=0.002) and sleep duration <7 hours within 24 hours (OR=5.14, 95% CI=1.37-19.23, p=0.015).
Conclusion:
Clinical symptoms of OSA were snoring, unrefreshing sleep, occasional sleep while driving and headache or nausea on waking up in the morning. Risk factors of OSA were increased BMI, snoring history in the family and sleep duration <7 hours within 24 hours.
Obstructive sleep apnea (OSA) is a disorder characterized by repeated collapse of the upper airway, either as part or total that occurs during a person's sleep. Airway collapse is associated with a decrease or cessation of airflow even though there is still some effort for breathing. 1 Upper airway collapse that occurrs is connected with the occurrence of fragmented sleep episode and recurrent reduction of oxyhemoglobin saturation. 2 The common symptoms of OSA are snoring, fatigue or excessive daytime sleepiness (EDS). 3 Gold standard to confirm the diagnosis of OSA currently is using polysomnography (PSG). 4 There are several risk factors that may lead to OSA such as gender, age, genetics, overweight or obesity, large neck, smoking, alcohol consumption, nasal obstruction, craniofacial abnormalities. However, the main risk factor is obesity. 5 Individuals with 10% increase of body weight are associated with six-fold increased risk of moderate to severe OSA. 6 Approximately two thirds of patients with OSA have body weight 20% above normal weight. Obesity increases the average progression of OSA and weight loss will decrease further progression. 5, 7 Sleep apnea clearly increases EDS. This causes a tendency to sleep, decreases alertness and vigilance, slow down reaction time and decreases pshycomotor coordination. 8 These conditions in turn increase the risk of a vehicle crash accident. 9 The risk is two to 10 times higher among drivers with OSA compared with non-OSA. 10 The prevalence of OSA in commercial vehicle drivers is quite high. Epidemiological data shows OSA incidence among commercial drivers varied from 15.8% to 17.6%. 17 reported the occurrence probability of OSA in 'X' taxi driver in Jakarta for about 25.0%. To date there are no research data of OSA on taxi drivers in Indonesia by using the gold standard examination of PSG.
This study aimed to know the clinical symptoms and related factors of mild and moderate OSA among overweight and obese taxi drivers in Jakarta, Indonesia.
METHODS
This study is part of another study examining the relationship of OSA with an accident and reaction time of taxi drivers using the cross-sectional design. Target population in this study was taxi drivers in Jakarta. While scope population of this study was taxi drivers of 'X' company in Jakarta. Inclusion criteria were active driver with less than one work year, age between 25-58 years, male, body mass index (BMI) 23 to 29.9, the value of O 2 saturation >90% before the PSG examination and they were willing to follow the study by filling out informed consent. The inclusion criteria from PSG result were mild and moderate OSA or non-OSA. The exclusion criteria were having a sleep disorder other than OSA, a history of heart disease, stroke, drugs and alcohol abuse, mental disorders, visual impairment, and hearing impairment. This study was approved by Medical and Health Research Ethics Committee (MHREC) Faculty of Medicine Gadjah Mada University, Yogyakarta, Indonesia (No. KE/FK/386/EC). Subjects in this study were taken from 10 taxi pools of 'X' company in Jakarta. Sample size (total number of the taxi drivers) was calculated using systematic random sampling method. The research was conducted from November 1 st 2011 to September 31 th 2013. The study began by conducting screening interview using questionnaires. Data were obtained from the interview, questionnaires, physical examination, and PSG done at driver's residence. The questionnaire, which had been used, was a questionnaire assessing the identity, work history, habits, health conditions and symptoms of OSA, the Berlin questionnaire 18 and epworth sleepines scale (ESS) 19 were used to assess the likelihood of OSA. PSG examination was conducted at driver's residence (portable home monitoring) when the driver was off from his work hour. PSG is done by using device that consist of electroencephalogram (EEG), electrooculogram (EOG), electromyogram (EMG), nasal airflow, thoraco-abominal movement, and oximetry.
Criteria for OSA is stated if it fulfills the criteria of the American Academy of Sleep Medicine (AASM) 2005. 20 The patient was diagnosed as OSA when apnea-hypopnea index (AHI) ≥15 or AHI ≥5 which is accompanied by one or more of the following symptoms: 1) unintentional sleep episodes during wakefullness, daytime sleepiness, unrefreshing sleep, fatigue, or insomnia; 2) wakened from sleep by breath holding, gasping or choking, and 3) bed partner reported loud snore, breathing interruptions or both during the patient's sleep. OSA severity is classified based on the frequency of AHI during sleep. The category called mild when the AHI five to <15 events/hour and moderate when AHI of 15 to 30 events/hour. Data were analyzed using computer programme. Parametric and non-parametric test were used in bivariate analysis. Multivariate analysis using binary logistic regression test was used to do final evaluation of OSA related factors.
RESULTS

Polysomnography characteristics
A total of 103 taxi drivers who met the inclusion criteria participated in this study. Taxi drivers who proven to have OSA (mild and moderate) consist of 54 subjects (52.4%) and non-OSA were about 49 subjects (47.6%). Polysomnography examinations There are significant differences in the mean AHI, apnea, obstructive apnea, hypopnea and snoring between subjects with OSA and non-OSA (p<0.05). There are significant differences in mean oxygen saturation, mean of the lowest oxygen saturation and total oxygen desaturation during apnea hypopnea period (p<0.05). Association between variables and OSA Association between independent variables and OSA is shown in tables 3, 4, and 5. Physical examination showed that body weight, BMI, neck circumference and abdominal circumference were significantly different between subjects with OSA and non-OSA (Table  3) . But there were no significant differences for parameters of tonsil size and high blood pressure (hypertension) in subjects with OSA and non-OSA. History of snoring in family variables had a significant relationship with OSA, with OR=3.46 (95% CI=1.51-7.94) and p=0.005 (Table 4 ).
Clinical symptoms
Age and the overall life habits of subjects in two groups were not significantly different, which consists of smoking, drink coffee, water drink, and exercise. OSA subjects were increased in the age range of 31-40 years and 41-50 years The only habit that had a meaningful relationship with OSA was the sleep duration in 24 hours with OR=3.2 (95% CI=1.12-9.15) and p=0.047. Job characteristics such as years of work, work schedules, duration of day work, shift work, and the average kilometers travelled in one day were not significantly different between subjects with OSA and non-OSA (Table 5) . (Table 6 ). Multivariate analysis showed that BMI, family history of snoring and the number of sleep hour in 24 hours was significantly associated with OSA, while the neck circumference had no relationship with OSA.
Multivariate analysis for OSA
DISCUSSION
Polysomnography result
The results of PSG become an objective tool of OSA diagnosis. Parameters on PSG examination, which are: apnea, obstructive apnea, hypopnea, AHI, snoring, oxygen saturation and desaturation, were significantly different between OSA and non-OSA subjects. This was expected since the presence of obstruction during sleep in OSA subjects, either totally or partially, is recorded by PSG examination and became the gold standard for diagnosis of OSA. 4 Other studies show the PSG results of OSA subjects showed significant differences in the value of AHI, apneas, obstructive apnea, hypopnea, snoring and oxygen desaturation. Sleep apnea is one of the symptoms commonly reported from patient partner. 22 In this study, sleep apnea is not a significant symptom, probably because the interview in this study was conducted directly to the subjects who do not know whether this condition is happening to them or not. In addition, most of the subjects lived in a rented house or in the company's inn alone, so that no one recognized whether apnea events occurred or not.
Drowsiness during the day (daytime sleepiness) is also a major symptom of OSA. 3 In this study, daytime sleepiness which was assessed by ESS was not significantly different between OSA subjects (five people) and non-OSA (three people). Only 8.1% of subjects who have that complaint. The difference may be caused by posibility that subject is not entirely familiar with the questions from ESS. In addition, drowsiness may be obscured by the fatigue felt by the subject since his profession is taxi driving. McNicholas 22 stated that drowsiness should be distinguished from other symptoms, such as feeling tired which is often underestimated by patients.
Factors associated with OSA
The age range among OSA and non-OSA was not significantly different. OSA subjects were increased in the age range of 31-40 years and 41-50 years. This is consistent with the study from Wiadnyana, et al 17 which concluded that patients who were >36 years old had two-fold risk of OSA compared to patients who were <36 years of age. OSA incidence increased progressively by increase of age. 23 Young et al 24 mentioned that the incidence of OSA increased especially in middle age. The mechanisms proposed for the age-related OSA are an increase deposition of fat in the parapharyngeal area, lenghthening of the soft palate and changes in body structures surrounding the pharynx. 23 Physical examination showed that body weight, BMI, neck circumference, and abdominal circumference were significantly different between subjects with OSA and non-OSA. Study from Wiadnyana et al 17 concluded that BMI >25 and neck circumference >40 cm had a significant relationship with suspected of OSA. The same results were reported by the sleep heart health study which stated that OSA was significantly associated with BMI, neck circumference and abdominal circumference. 23 Weight gain by 10% was known to be associated with a six-fold increased risk of OSA. 6 Weight gain can affect airway during sleep through some mechanisms. The mechanisms are: 1) an increase in fat deposition on peripharynx cause upper airway constriction, 2) affects the neural compensatory mechanisms for maintaining the patency of airway, 3) instability of respiratory control system, and 4) reduction in the functional residual capacity due to the resultant decrease in the stability of the upper airway caudal traction. 23 Tonsil size was not significantly different between OSA and non-OSA subjects. Enlargement of tonsils as a risk factor for OSA in adults is debatable. As per one of the research, tonsil enlargement is one of risk factors of OSA. 7 Lee et al 25 in reported that enlargement of tonsils stage III or IV is an independent factor of the OSA. There are few studies that assess enlargement of tonsils as a risk factor for OSA in adults. 24 Some studies stated that tonsil and adenoid hypertrophy are major risk factors for OSA in children. 5, 26 Hypertension status in subjects with OSA and non-OSA had no significant difference. This result was consistent with the study of Wiadnyana et al 17 that concluded the absence of correlation between hypertension and suspected OSA. But, this result was in contrast with some of the previous studies which stated that hypertension was associated with OSA. There is a consistent association between OSA and hypertension in various studies. 22, 27, 28 Incidence of hypertension increases in subjects suspected with OSA. 22 Several studies reported that OSA was a cause of hypertension or uncontrolled hypertension. 27, 28 But only few studies have reported that hypertension is a risk factor of OSA.
Our study indicate that snoring history in family has a significant relationship with OSA. These results are consistent with existing research data. Previous data suggest that research inquiries about family history can certainly aid in identifying those that have OSA. Familial susceptibility to OSA directly increases with the number of affected relatives. 23 Young et al 29 reported that snoring history or OSA in family increases the risk of OSA. Wiadnyana et al 17 reported that snoring history in family was significantly associated with suspected OSA.
Smoking is estimated as one of the risk factors associated with OSA. Epidemiological studies have shown that smoking is associated with an increased prevalence of snoring and OSA. Airway inflammation and damage due to cigarette smoke can affect the mechanical support function and neural upper airway, also increase posibility of airway collapse during sleep. 23 Even so, Young et al 24 said that only a few studies have reported association between smoking and OSA. Although there is a biological plausibility for a causal role of smoking, it is not yet firmly established as a risk factor. Results of this study showed no association between smoking and OSA. Smoking habits were not significantly different between OSA and non-OSA subjects. The same result was reported by Wiadnyana et al 17 that showed no difference in smoking habits of taxi driver between those with and without suspected OSA. Differences in study results are likely because taxi drivers usually smoke. Chuang et al 30 reported that 57.9% taxi drivers in Taiwan had smoking habits. Smoking habits are also common in Jakarta, Indonesia. It was estimated that approximately one-third of Jakarta population are smokers. 31 Habits for drinking coffee, water in 24 hours and exercise habits did not differ between OSA and non-OSA subjects. Similar results were reported by Wiadnyana et al 17 which stated that daily habits of taxi drivers are not associated with likelihood of OSA. Other habit that has a significant association with OSA is sleep duration less than seven hours in 24 hours. These results are in accordance with some recent studies regarding the association between sleep duration, obesity and OSA. Chin et al 32 in his study at Japan said that number of sleep hours should be considered as an important factor in investigating the prevalence of severe OSA and metabolic syndrome. 32 Risso et al 33 reported that sleep duration may be associated to the low mean oxygen saturation in OSA Patients. Kim et al 34 even proved that there is a significant relationship between sleep duration, OSA and visceral obesity in adult patients.
Job characteristics such as work period, work schedules, duration of day work, shift work and the average distance travelled in one day were not significantly different between subjects with OSA and non-OSA. Similar results were reported by Wiadnyana et al 17 who reported that a taxi driver's job characteristics were not related to the suspected OSA. He reported that only work schedules variable is associated with suspected OSA.
In conclusion, significant symptoms of taxi drivers with mild and moderate OSA are snoring, unrefreshing sleep, headache or nausea while waking up in the morning and occasional sleep while a driving. Factors associated with OSA in taxi drivers with overweight and obesity are the increase of BMI, snoring history in family and sleep duration less than seven hours in 24 hours. Limitation of this study were small sample size, further studies are needed with larger sample size to validate these results.
